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APPARATUS, METHOD AND SYSTEM FOR 
PROVIDING CONDITIONAL ANSWERING IN 
MULTIPLE LEG TELECOMMUNICATION SESSIONS 



5 Field of the Invention 

The present invention relates in general to telecommunication systems and 
services, and more particularly, to an apparatus, method and system for providing 
conditional answering in a multiple leg telecommunication session. 

10 Cross-Reference to Related Applications 

This application is related to Baiyor et al, U. S. Patent No. 6,009,159, 
^3 entitled "Apparatus, Method And System For Controlling The Start Of Alerting Of 

\IU Multiple Leg Telecommunication Sessions", filed June 15, 1998 and issued December 

ij^i 28, 1999, commonly assigned to Lucent Technologies, Inc., and incorporated by 

1;!'^ reference herein, with priority claimed for all commonly disclosed subject matter (the 

"first related patent"). 

This application is related to Baiyor et al., U. S. Patent No. 6,005,930, 
[P entitled "Apparatus, Method And System For Controlling Secondary Treatment By a 

Distant Switch Of Multiple Leg Telecommunication Sessions", filed June 15, 1998 and 
2|tf; kJ issued December 21,1 999, commonly assigned to Lucent Technologies, Inc., and 
incorporated by reference herein, with priority claimed for all commonly disclosed 



^ subject matter (the "second related patent"). 

X application is related to Baiyor et al., U. S. Patent Application Serial 

^ ^ No. 09/097,527, entitled "Apparatus, Method And System For Providing Information To 
25 NQf A Called Party In Multiple Leg Telecommunication Sessions", filed June 15, 1998, 
^ commonly assigned to Lucent Technologies, Inc., and incorporated by reference herein, 
with priority claimed for all commonly disclosed, subject matter (the "third related 
application"). 

This application is related to Baiyor et al., U, S. Patent Application Serial 
30 ' No. 09/342,499, entitled "Apparatus, Method And System For Providing Variable 

Alerting Patterns For Multiple Leg Telecommunication Sessions", filed June 29, 1999, 
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commonly assigned to Lucent Technologies, Inc., and incorporated by reference herein, 
with priority claimed for all commonly disclosed subject matter (the "fourth related 
application"). 

This application is related to Baiyor et al, U. S. Patent Application Serial 
No. 09/350,577, entitled "Apparatus, Method And System For Providing Call Progress 
Information For Multiple Leg Telecommunication Sessions For Intelligent Network 
Services", filed July 9, 1999, commonly assigned to Lucent Technologies, Inc., and 
incorporated by reference herein, with priority claimed for all commonly disclosed 
subject matter (the "fifth related application"). 

This application is related to Baiyor et al., U. S. Patent Application Serial 
No, 09/350,439, entitled "Apparatus, Method And System For Providing Variable 
Termination Patterns For Multiple Leg Telecommunication Sessions", filed July 9, 1999, 
commonly assigned to Lucent Technologies, Inc., and incorporated by reference herein, 
with priority claimed for all commonly disclosed subject matter (the "sixth related 
application"). 

This application is related to Baiyor et al, U. S. Patent Application Serial 
No. 09/404,901, entitled "Apparatus, Method And System For Subscriber Control Of 
Timed And Regional Membership In Multiple Member Termination Groups For Multiple 
Leg TeleconuBunication Sessions", filed September 24, 1999, commonly assigned to 
Lucent Technologies, Inc., and incorporated by reference herein, with priority claimed 
for all commonly disclosed subject matter (the "seventh related application"). 

This application is related to Baiyor et al, U, S. Patent Application Serial 
No.09/455,623, entitled "Apparatus, Method And System For Teleconmiunication 
Conferencing Services In A Multiple Leg Telecommunication Session", filed December 
7, 1999, conmionly assigned to Lucent Technologies, Inc., and incorporated by reference 
herein, with priority claimed for all commonly disclosed subject matter (the "eighth 
related application"). 
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Background of the Invention 

With the advent of increasingly sophisticated telecommunication services, 
various services and systems are currently available that provide a called party with 



information pertaining to an incoming call, prior to answering, resulting in a call 
screening capability. This call screening capability may be limited, however, due to the 
types of information typically provided. For example, a calling party number and calling 
party name service (commonly referred to as "caller ID") displays the directory number 
of the telephone originating the call, but does not provide any information concerning 
how the call was routed or what the called party directory number may have been. 

Additional types of information for provision to a called party may be 
particularly useful for new forms of telecommunication services. One such new 
telecommunication service allows a single call, incoming to a telecommunication switch, 
to branch into multiple, independent outgoing calls (or legs) to different called parties, 
during the same period of time. Once such proposed service is included in the ANSI-41 
specification promulgated by the American National Standards Institute for wireless 
telecommunication, such as cellular communication, and is referred to as "flexible 
alerting", In a multiple outgoing call leg service such as flexible alerting, an incoming 
call to a primary (or "pilot") directory number is branched into multiple outgoing call legs 
to secondary directory numbers (which were previously specified as part of a flexible 
alerting group associated with the primary directory number). The ANSI-41 flexible 
alerting specification, however, does not include any specific directions or guidelines for 
types of information to be provided to called parties in such independent, concurrent 
outgoing multiple leg calls. 

The use of these multiple outgoing call leg telecommunication services, 
such as "flexible alerting", raise new issues for the provision of information to called 
parties. With such flexible alerting, there is a loss of a 1:1 correlation between the 
directory number dialed and the directory number alerted. For instance, any given 
telephone (Le., directory number) may receive calls through multiple paths, such as calls 
made directly to its directory number (directly dialed), and calls made indirectly, through 
the flexible alerting group (primary directory number dialed, with subsequent routing to 
that given directory number). As a consequence, in screening incoming calls, a called 
party may want to know if his or her telephone was alerted directly, by a direct call to 
their directory number, or indirectly, through membership in any number of flexible 
alerting groups. 



The provision of additional information to the called party, such as routing 
information or information pertaining to the purpose of the call, is significant for other 
purposes as well. For example, in a multiple leg telecommunication session, additional 
information may allow an alerted party to refrain from answering a call, allowing other, 
more appropriate members of a flexible alerting group to answer the call, such as those 
with particular language capabilities or familiarity with specified subjects. 

As a consequence, a need remains for an apparatus, method and system 
both provide a called party with additional information for call screening, and to allow a 
called party to conditionally answer an incoming call to receive the additional 
information. Such additional information should include call routing information, call 
purpose information, or other types of information designated by the consumer. Such 
conditional answering should also provide an alerted party with the ability to 
conditionally answer an incoming call, without releasing or dropping other outgoing call 
legs while the alerted party is receiving the additional information. In addition, such an 
apparatus, method and system should also be user friendly, user transparent, and capable 
of implementation in existing telecommunication equipment. 

Summary Of The Invention 

A system, apparatus and method provide conditional answering by a 
called party in multiple leg telecommunication sessions, such as in a flexible alerting 
service. The various embodiments of the present invention both allow a called party to 
conditionally answer an incoming call and provide a called party with additional types of 
information, enabUng a significant level of call screening. In the preferred embodiment, 
the additional, called party information includes call routing information, call purpose 
information, and other types of information designated by the consumer. 

The preferred system embodiment includes a home location register 
(HLR) coupled to a mobile switching center (MSG). In the preferred system 
embodiment, a MSG receives an incoming call leg designating a primary directory 
number ("DN"). A subscriber or other user of flexible alerting (or other multi-leg 
communication services) typically predefines a group of other directory numbers, 
referred to herein as secondary DNs, which are to be associated with the primary DN, 



such that when a call is placed to the primary DN, all of the secondary DNs are alerted. 
Such a list or grouping may be referred to as a flexible alerting group, or more broadly as 
an alerting group. In general, the incoming call to. the primary DN is then processed and 
routed by a MSG, which then directs the incoming call to the multiple different mobile or 
wireline secondary DNs of the user's predefined alerting group, creating multiple 
different outgoing communication legs to these differing and independent directory 
numbers. 

More specifically, in the preferred embodiment, when a MSG receives an 
incoming call leg to the primary DN, it requests call treatment instructions fi"om the HLR, 
typically utilizing a location request. In accordance with the present invention, the HLR 
then directs the MSG to obtain "called party information" from the calling party. 
Typically, the MSG may provide the calling party with a menu of options, such as 
language selections, and choices of different kinds of products or services. In addition, 
the MSG may request the name of the calling party and the purpose of the call. This 
information may be transmitted to the HLR, while some of the information (such as the 
calling party name and purpose of the call) may be stored for re-transmission to a called 
party. Based upon this information, the HLR may select a subset of secondary DNs from 
the alerting group, such as those secondary DNs corresponding to called parties with 
fluency in a particular language or who support particular services or products. The HLR 
then provides the MSG with a listing of the secondary DNs to which outgoing call legs 
are to be routed, and the MSG then processes and generates outgoing call legs to these 
secondary DNs. ^ — .^^^^ 

The MSG fiuther provides^nditional answering of these outgoing call 
legs. Such a conditional ^iswering may be configuretl in a variety of ways, such as by 
entry of a predetermined^code^by^ (alerted) party, such as^ SEND or(*TALK, or 
simply by going off hook. When an outgoing call leg is conditionally answered, the 
MSG provides the called party information on the conditionally answered outgoing. call 
leg, but does not then coimect the conditionally answered outgoing call leg to the 
incoming call leg to form a communication session. The called party of the conditionally 
answered outgoing call leg may then utilize the called party information as desired, such 
as to screen the call, and may then unconditionally answer, hold or release the outgoing 
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call leg. Other outgoing call legs continue to be alerted and may also be conditionally 
answered, with the provision of called party information, or may remain unanswered, or 
may be unconditionally answered. Whichever outgoing call leg is first to be 
unconditionally answered will receive the call and be connected to the calling party, with 
the other call legs released (z.e., dropped or torn down, with their corresponding alerting 
ceased), including other outgoing call legs which may have been conditionally answered 
previously. 

The various embodiments of the present invention both allow a called 
party to conditionally answer an incoming call and provide a called party with additional 
types of information, enabling a significant level of call screening. In the preferred 
embodiment, the additional, called party information includes call routing information, 
such as a specification of the primary DN called, call purpose information, and other 
types of information designated by the consumer. For example, the information provided 
to the called party may include responses from the calling party, such as option or menu 
selections, or may identify specific flexible alerting groups, providing the called party 
with information pertaining to the purpose or routing of the call, and enabling the most 
suitable member of a flexible alerting group to respond to the call. The various 
embodiments of the present invention also provide an alerted party with the ability to 
conditionally answer an incoming call and receive the additional information, without 
being connected to the calling party and without releasing or dropping other outgoing call 
legs to other members of the alerting group. In addition, the apparatus, method and 
system of the present invention are user friendly, user transparent, and capable of 
implementation in existing telecommunication equipment. 

Numerous other advantages and features of the present invention will 
become readily apparent from the following detailed description of the invention and the 
embodiments thereof, from the claims and from the accompanying drawings. 

Brief Description of the Drawings 

Figure 1 A is a graphical diagram illustrating alerting of multiple outgoing 
communication sessions commencing upon processing of an incoming call to a network 
switch. 



Figure IB is a graphical diagram illustrating conditional answers during 
alerting of multiple outgoing communication sessions in accordance with the present 
invention. 

Figure 1 C is a graphical diagram illustrating connection of an 
unconditionally answered outgoing communication call leg with an incoming call leg to 
form a communication sessions, with the release of remaining outgoing call legs, in 
accordance with the present invention. 

Figure 2 a block diagram illustrating a first system embodiment for 
providing conditional answering in multiple leg telecommunication sessions in 
accordance with the present invention. 

Figure 3 is a block diagram illustrating a second system embodiment for 
providing conditional answering in multiple leg telecommunication sessions for wireless 
communication in accordance with the present invention 

Figure 4 is a block diagram illustrating an apparatus embodiment for 
providing conditional answering in multiple leg telecommunication sessions in 
accordance with the present invention. 

Figure 5 is a flow diagram illustrating a method embodiment for providing 
conditional answering in multiple leg telecommunication sessions in accordance with the 
present invention. 

Detailed Description of the Invention 

While the present invention is susceptible of embodiments in many 
different forms, there are shown in the drawings and will be described herein in detail 
specific embodiments thereof, with the understanding that the present disclosure is to be 
considered as an exemplification of the principles of the invention and is not intended to 
limit the invention to the specific embodiments illustrated. 

As mentioned above, a need remains for an apparatus, method and system 
both to provide a called party with additional types of information and to allow a called 
party to conditionally answer an incoming call. In accordance with the present invention, 
an apparatus, method and system are provided which both provide a called party with 
such additional information for call screening, and which allow a called party to 



conditionally answer an incoming call to receive the additional information. In the 
preferred embodiment, the additional information includes call routing information, call 
purpose information, and other types of information designated by the consumer. For 
example, the information provided to the called party may include responses from the 
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calling party or may identify specific flexible alerting groups, thereby providing the 
z^^Aj^^'^^^^I^^^^^^^^^^^^^^^^^ to the purpose or routing of the call. The various 
embodiments of the present invention also provide an alerted party with the ability to 
conditionally answer an incoming call and receive the additional' information, without 
being cormected to the calling party and without releasing or dropping other outgoing call 
legs to other members of the alerting group. In addition, the apparatus, method and 
system of the present invention are user friendly, user transparent, and capable of 
implementation in existing telecommunication equipment. 

As mentioned above, the new ANSI-41 specification provides a 
communications standard for flexible alerting for wireless communications, as a 
terminating feature or terminating call service. In this specification, a call is placed to a 
special directory number ("DN") referred to as a pilot directory number ("pilot DN") or 
as a primary directory nimiber ("primary DN"). A subscriber or other user of flexible 
alerting or other multi-leg communications, typically predefines a group of other 
directory numbers, referred to herein as secondary DNs, which are to be associated with 
the pilot or primary DN, such that when a call is placed to the primary DN, all of the 
secondary DNs are aterted. Such a list or grouping may be referred to as a flexible 
alerting group, or more broadly as an alerting group or a secondary DN group. The 
incoming call to the pilot DN is then to be processed by a mobile switch, which then 
directs the incoming call to the multiple different mobile or wireline secondary DNs of 
the user's predefined alerting group, creating multiple different outgoing communication 
legs to these differing and independent directory numbers. Whichever outgoing call leg 
is first to answer will receive the call and be connected to the calling party, with the other 
call legs released (z.e., dropped or torn down, with their corresponding alerting ceased). 

Such flexible alerting or other multi-leg communication may be useful, for 
example, in businesses involving sales, repairs, or dispatching services. Such flexible 
alerting may also be useful for other business and personal uses, such as multiple calls to 



a home, office, and cellular telephone. For example, a child may call a single DN, 
namely, a parent's pilot DN, which will then alert the telephones at all the associated 
directory numbers or lines defined in the parent's alerting group or list, such as their 
home DN, business office DN, home office DN, and cellular or other mobile telephone 
DN. Presuming the parent is present, the parent will be alerted at any and all of these 
locations from the placement of a single telephone call. 

As a consequence, for the purposes of the present invention, a person 
referred to as a called party may receive telecommunication calls in at least two different 
ways. First, the called party may receive calls directly via incoming calls placed to their 
directory number. Second, if their directory number is defined as a secondary DN in an 
alerting group, they may receive calls indirectly via incoming calls placed to the pilot DN 
(or primary DN) of the alerting group. Similarly, a called party may also receive calls 
indirectly through call forwarding, via incoming calls placed to a different directory 
number of the called party. The present invention is directed to enabling the called party 
to conditionally answer an outgoing call leg to receive types of information to distinguish 
between these two types of calls, direct and indirect calls (such as flexible alerting calls), 
and to determine whether they are the most appropriate member (of a flexible alerting 
group) to unconditionally answer the incoming call leg. 

Typically, when an individual answers a call, such as by going off-hook or 
by pressing a SEND (TALK, or equivalent) button, that call is answered 
^'unconditi onally" ^uch that the called p^ ^ is immedi atelv-CQnneeted4oJhe callin^^^ty 
for a communication session. In accordance with the present invention, however, an 
individual may "conditionally" answer a call and receive additional information, 
transparently to the calling party, and without the called party being connected to the 
calling party for a communication session. Following a conditional answer, the called 
party may further decide to accept (uncon ditionally answer) or reject (decline to 
unconditionally answer) the call; in the event the called party does accept the call, then 
and only then is the called party connected to the calling party for a communication ^ 
session. 

More specifically, in accordance with the present invention, when a called 
party has been alerted (on an outgoing call leg of a multiple outgoing call leg session), 



the called party may "conditionally answer" the outgoing call leg, such as by going off 
hook, by pressing a "SEND" button (or its equivalents, such as a TALK button), or by 
entering a predesignated code, such as "*SEND" or "*3", for example. Following such a 
conditional answer, information is provided to the called party, such as a verbal message 
provided by the calling party or a de signation of which flexible alerting group was called. 
Buring this time, other members of the flexible alerting group may also be conditionally 
(or unconditionally) answering their corresponding outgoing call legs. Following a 
conditional answer, the called party may accept (unconditionally answer) the outgoing 
call leg, or may release (reject) the outgoing call leg (such as by pressing an "end" button 
or by going on hook). Whichever outgoing call leg is first to provide an unconditional 
answer will receive the call and be connected to the calling party, with the other call legs 
released (z.e., dropped or torn down, with any corresponding alerting ceased). 

The ANSI-41 specification does not address any issue concerning either 
conditional answering of an outgoing call leg or the provision of information to a called 
party pertaining to the routing or purpose of the outgoing call. Rather, the ANSI-41 
specification merely addresses and requires that an incoming call to a pilot DN be routed 
to associated secondary DNs of the flexible alerting group, with the calling party 
ultimately connected to an answering party. Figure 1 A is a graphical diagram illustrating 
alerting of multiple outgoing communication sessions commencing upon processing of an 
incoming call (incoming call leg 105) to a network switch 130. 

As illustrated in Figure lA, an incoming call leg 105 is received and 
processed by a network switch 130 (discussed in greater detail below). Following 
processing of the incoming call leg, call placement and other processing commences for 
four independent outgoing communication sessions A, B, C, and D, namely outgoing call 
legs 110, 115, 120 and 125 respectively (illustrated as dashed lines). These various 
outgoing call legs may be routed to any type of wireline or wireless secondary DN. 
Similarly, the outgoing call legs may be routed through one or more nodes, which may be 
any combination of PSTN (public switched telephone network), satellite, packet-based, 
or wireless nodes, or may require an additional mobile paging message to locate a mobile 
telephone. As these calls are processed, the switch 130 presumably (and with reasonable 
certainty) has no a priori or other advanced knowledge concerning which, if any, of the 
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outgoing call legs 1 10, 115, 120 and 125 will be unconditionally answered. As a 
consequence, in accordance with the invention of another related patent application of 
Lucent Technologies, Inc., an open connection is maintained between the incoming call 
leg 105 and all of the outgoing call legs 110, 115, 120 and 125, unless and until one of 
the outgoing call legs is, in fact, unconditionally answered by a called party. Once one of 
the outgoing call legs 1 10, 1 15, 120 and 125 is unconditionally answered, then a voice 
path, connection or link will be established between the incoming call leg 105 and the 
unconditionally answered outgoing call leg. 



answering of two outgoing call legs of the flexible alerting illustrated in Figure 1 A. As 
illustrated in Figure IB, called parties A and C have conditionally answered their 
respective outgoing call legs 1 10 and 120 (illustrated by double dashed lines). In the 
preferred embodiment, the called party may conditionally answer their outgoing call leg 
in any number of predefined ways, such as by going off-hook or pressin g the * b utton 
follo wed by the SEND button. Since the outgoing calllegs 1 10 and 120 are only 
conditionally answered, an open connection continues to be maintained between all of the 
outgoing call legs (110, 115, 120 and 125) and the incoming call leg 105. In addition, the 
other outgoing call legs which have (yet)^en conditionally or unconditionally 
answered (outgoing call legs 115 and 125) are not being released or dropped by the 



network switch 130^ Moreover, dxiring the period that called party A is conditionally 
answering the outgoing call leg 110, information is being transmitted to the called party 
A, and during the period that called party C is conditionally answering the outgoing call 
leg 120, similar information is also being transmitted to the called party C 



party C is receiving called party information, any one of the outgoing call legs may be 
unconditionally answered. For example, during or after reception of such information, 
called party A may decide to unconditionally answer the call, o r to not answer the call.^ 
Once one of the outgoing call legs 1 10, 1 15, 120 and 125 is unconditionally answered, a 
connection or link is established between the incoming call leg 105 and the 
unconditionally answered outgoing call leg, and the other unanswered or conditionally 
answered outgoing call legs are released, as discussed below with reference to Figure IC. 



Figure IB is a graphical diagram illustrating an exemplary conditional 




Continuing to refer to Figure IB, while either called party A or called 



Figure IC is a graphical diagram illustrating connection of an 
unconditionally answered outgoing communication call leg with an incoming call leg to 
form a communication sessions, with the release of remaining outgoing call legs, in 
accordance with the present invention. As illustrated in Figure IC, for example, called 
party C has unconditionally answered the outgoing call leg 120 (illustrated as a solid 
line). Consequently, a connection or link 135 is or has been established between the 
incoming call leg 105 and the unconditionally answered outgoing call leg 120 to form a 
full duplex communication session, and the other outgoing call legs 1 10, 1 15 and 125 are 
being or have been released or dropped (illustrated as dotted lines). While in this case 
outgoing call leg 120 has been the first of the outgoing call legs to provide an 
unconditional answer (and therefore be connected to the incoming call leg 105), it should 
be noted that any outgoing call leg which is first to provide an unconditional answer will 
be connected to the incoming call leg, not just an outgoing call leg which previously 
provided a conditional answer. 

As mentioned above, information (referred to herein as "called party 
information") is provided by the switch 130 on all conditionally answered outgoing call 
legs, in this case outgoing call legs 110 and 120, as illustrated in Figure IB. Accordingly, 
any called party that has conditionally answered their respective outgoing call leg 
receives the called party information, and thereby may screen the outgoing call leg. An 
important aspect of the present invention is that any conditionally answered outgoing call 
leg (such as 1 10 and 120) is not, without more, connected to the incoming call leg from 
the calling party. As a consequence, the conditional answering occurs transparently to 
the calling party. Moreover, when any of the outgoing call legs (110 and 120) have been 
conditionally answered, the network switch 130 does not release or drop the other 
outgoing call legs, namely, outgoing call legs 115 and 125. Rather, such outgoing call 
legs are dropped or released only following an unconditional answer of an outgoing call 
leg, such as outgoing call leg 120 of Figure IC. 

In the preferred embodiment, the called party information consists of an 
audible message for perception by a listener. For instance, when the information is a 
message, the message may alert the called party that the call session is a multiple leg 
telecommunication session. The message also may provide the called party with a 
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distinguishing group identifier, such as an alerting group name or number, or the primary 
directory number called (or other designation of a flexible alerting group), in order to 
assist the called party in distinguishing one flexible alerting group from another, such as 
distinguishing a business group from a family group. The information provided.to the 
called party may also indicate the number of outgoing call legs which are being alerted, 
also to assist in determining whether the called party should unconditionally answer the 
outgoing call leg. For more advanced embodiments, the calling party may be asked by 
the system (such as systems 200 or 300, below) to provide certain types of information, 
such as language requirements or product requirements; this information also is then 
provided on outgoing call legs which have been conditionally answered. 

Other information which may be useful for a called party may also be 
transmitted. Such information may include a notification of the language of the calling 
party, such English or Spanish, to enable the most appropriate member of a flexible 
alerting group to respond to the call. Other types of calling party information, such as 
information pertaining to particular products, also may be provided that may be 
appropriate or useful in directing the incoming call leg to the most suitable called party. 
For example, information pertaining to particular products may be useful for an alerting 
group for sales or for repairs. This type of information may be designated when a 
flexible alerting group is originally established and may be modified over time. In the 
preferred embodiment, a menu of choices pertaining to this type of information is 
provided to the calling party, who may then make an appropriate choice, such as by 
pressing "1" for English, "2" for Spanish, or pressing "3" for cellular and "4" for PCS. 

As indicated above, various options are available to the called party for 
providing a conditional answer (and screening incoming calls) and/or providing an 
unconditional answer. In the preferred embodiment, the called party may provide an 
encoded conditi ^ answer that includes ^scrcem^^ example, for a called 

party who is a member of several alerting groups, upon being alerted, the called party 
may enter a "*3" or a "3 SEND", providing a conditional answer indicating that the called 
party is to be connected to a call only from tfi eir aleltinggroi^^ Similarly, the 

called party may enter a "#3" or similar code for a negative conditional answer and 
screening, indicating that the called party is to be connected to\ call only from any 



alerting group other than their alerting group number 3. When any of these conditions is 
met, the called party does not need to perform any further actions to be connected to the 
incoming call leg. 

rin addition to output of an audible message, other means such as visual 
displays (on mobile units 130, discussed below) may also proyide the called party with 
the ability to screen calls. First, in addition to caller ID display, additional information 
such as a (star), a (pound), a special digit sequence (such as "99"), or any other 
distinctive identifier or other mark, may be added as a prefix or suffix to a displayed 
calling number and/or name in order to designate a flexible alerting call. In addition, the 
\ called directory number could also be displayed, indicating to the called party whether 
\ the outgoing call leg was a flexible alerting call (displaying the pilot or primary DN), or 
whether the call was a direct call (displaying the called party's directory number). 

Fig. 2 is a block diagram illustrating a first system embodiment 200 in 
accordance with the present invention. The system 200 includes one or more mobile 
switching centers ("MSCs") 215 and one or more wireline switching centers 205, which 
may be connected via trunk and signaling lines to each other and to a broader network 
210, such as a PSTN or ISDN network, thereby providing multiple telecommunication 
connections to other locations, such as providing a link to a satellite 235. The system 200 
also includes a database 220, which is preferably connected or coupled to a wireline 
switching center 205 and to the MSG 215. A database 220 may also be directly included 
or integrated within the various switching centers 205 and 215. 

The wireline switching center 205 is generally connected to a plurality of 
telephones 240 or other customer premise equipment. Alternatively, via base stations or 
other wireless transceivers (not separately illustrated), the MSCs 215 typically have a 
wireless link to the various mobile units 230, such as cellular telephones within a 
particular geographic region. The wireline and mobile switching centers 205 and 215 
usually are also typically physically separated due to regulatory and other historical 
reasons. These switching centers, however, may be combined into one or more switching 
centers having both wireline and wireless functionalities. 

Continuing to. refer to Fig. 2, either the wireline switching center 205 or 
one of the mobile switching centers 215 receives an incoming call directed to a primary 
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DN. The switching center 205 or 215 then transmits a request to database 220 for an 
alerting list containing the secondary DNs associated with the primary or pilot DN (such 
as a termination list). The database 220 transmits a response to the corresponding 
switching center 205 or 215. The response may contain or list the associated DNs and 
any corresponding routing and timing parameters (disclosed in the related applications), 
or may request that the switch obtain additional information from the calling party. 

For example, in response to a request from a switching center 205 or 215, 
the database 220 may provide the switch with an announcement list, for options to be 
played to the calling party; as previously specified in creating (or modifying) the 
particular alerting group. When announcement messages have been played, the calling 
party then enters associated choices, such as language choices (e.g., pressing "1" for 
English, "2" for Spanish), or other service or equipment choices (e.g., pressing "1" for 
cellular services, "2" for wireline services, "3" for data services, and so on). In addition, 
the calling party may also be requested to speak his or her name, or company, etc. This 
responsive information is then transmitted by the switch (205 or 215) to the database 220. 
Based on this responsive information, the database 220 may then make various 
determinations (based upon the calling party's input) and generate an appropriate listing 
of secondary DNs (selected as a subset from the available secondary DNs of the total 
alerting group), such the secondary DNs of those alerting group members who are fluent 
in Spanish. The database 220 then transmits (to the switching center 205 or 215) dais 
listing of secondary DNs (with associated routing and timing parameters, and with any 
further information to be transmitted to the called parties), for corresponding routing and 
conditional answering of the outgoing call legs. 

For conditional answering, the system 200 may be configured in various 
ways. In a first embodiment, the system is pre-configured for conditional answering, 
such that entry of pre-established code or pressing a particular key by the called party is 
automatically interpreted as a conditional answer, such as entry of a "*SEND" when 
answering (with entry of "SEND" interpreted as an unconditional answer). In an 
alternative embodiment of the present invention, the system 200 is configured for 
unconditional answering (as a default). To provide conditional answering, a new 
parameter may be included one of the response messages from the database 220 to the 
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switch (205 or 215), which indicates that the outgoing call legs may be conditionally 
answered (referred to herein as a conditional answering ("CA") parameter). In that 
alternative embodiment, the absence of the conditional answering parameter in the 
response message is a default setting indicating normal or typical handling of answered 
outgoing call legs (Le,, any answer is an unconditional answer). 

As indicated above, following routing of the various outgoing call legs by 
the switch (205 or 215) and alerting of the various called parties, in accordance with the 
present invention, any of the outgoing call legs may be conditionally answered, with the 
called party receiving any of the various types of called party information discussed 
above. Following reception of such information, a conditionally answering called party 
may then unconditionally answer the outgoing call leg, or may release the outgoing call 
leg. Alternatively, with or without a conditional answer, any of the outgoing call legs 
may also be unconditionally answered. As mentioned above, any such unconditionally 
answered outgoing call leg is connected to the incoming call leg, for a conmiunication 
session with the calling party, with all remaining outgoing call legs then being released or 
torn down. 

Fig. 3 is a block diagram illustrating a second, preferred system 
embodiment 300 for wireless communication in accordance with the present invention, 
such as for ANSI-41 flexible alerting. In this system 300, two types of MSCs represent 
the mobile switching centers 215. The first type of MSG, referred to as an originating 
MSG 310, receives an incoming call leg designating a primary DN, generates the 
plxirality of outgoing call legs to the associated secondary DNs, and directly provides 
service to the mobile units 230 within its designated or predetermined geographic region 
330. The second type of MSG, referred to as a serving MSG 315, provides service to 
mobile units 230 that have traveled or roamed into their designated or predetermined 
geographic regions 340 and 350. A stand-alone home location register ("HLR") 320 is 
illustrated, to implement the database 220 and other ANSI-41 signaling functionality. 
(Altematively, an integrated HLR may also be utilized, in which HLR functionality is 
included within each MSG 310 and 315.) The various MSGs 310 and 315 are preferably 
connected to the HLR 320 via ANSI-41 signaling interfaces and corresponding links 325. 
As in the system of Fig. 2, the various MSGs 310 and 315 are also connected or coupled 
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to a wireline switching center 205 and to a network 210, for multiple network 
connections, such as PSTN, ISDN, or satellite connections. (As in Figure 2, base stations 
or other wireless transceivers are not separately illustrated). 

Referring to Figure 3, when an originating MSG 310 receives an incoming 
call designating a primary DN, the originating MSG 310 transmits a query or other 
message to an HLR 320. Such a query is typically in the form of a data packet, and 
includes a reference to the pilot DN or other primary DN. While the operation of the 
system 300 is explained with reference to an originating MSG 310, it should be 
understood that any MSG 215, at any given time, may be serving as either or both an 
originating MSG 3 10 or a serving MSG 315. The incoming call to the originating MSG 
310 may be a wireless call from one of the mobile units 230 or may be a wireline call 
originating from the network 210, such as a PSTN call. In the preferred embodiment, 
utilizing the ANSI-41 specification, the query transmitted by the originating MSG 310 to 
the HLR 320 is a "LocationRequest", which is an operation used by an originating MSG 
3 10 to obtain call treatment instructions from the HLR 320. The location request or 
query is initiated with a "TGAP INVOKE (LAST), carried by a TGAP QUERY WITH 
PERMISSION package, and includes corresponding mandatory and optional parameters 
as defined in the ANSI-41 specification for a LocationRequest INVOKE, such as pilot 
DN, billing identification, and originating MSG identifier. 

Utilizing its database, the HLR 320 first determines whether the primary 
DN is for a flexible alerting group (or other multi-leg communications group), and if so, 
the HLR 320 prepares a response or other message for transmission to the originating 
MSG 3 10, As mentioned above, if the HLR 320 is configured to obtain or request more 
information (from the calling party, via the MSG 310), the HLR 320 prepares and 
transmits a response message, indicating the type of information to be collected, as 
discussed above. In the preferred embodiment, the response message is an ANSI-41 
compatible RemoteUserlnteractionDirective with an AnnoimcementList. This response 
message directs the originating MSG 310 to output or play the various designated 
prompts or other messages to the calling party, and to obtain the requested information, 
such as touch tone (DTMF) responses or a recording of a calling party name. The 
information collected by the originating MSG 310 is transmitted to the HLR 320, 
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preferably in the form of an ANSI-41 compatible RemotelnteractionDirective with 
DialedDigits. Based upon this information and its configuration for the particular 
alerting group, the HLR 320 then determines what information should be included in a 
response, including a listing of selected secondary DNs, appropriate routing and timing 
parameters, a conditional answer parameter (to indicate that the alerting group should be 
provided with this service, also as discussed above), and other called party information to 
be provided on the outgoing call legs. 

Following this determination, or following a location request when the 
HLR 320 does not request additional information from the originating MSG 3 10, the 
HLR 320 generates a message (for transmission to the originating MSG 310) containing 
or listing the selected secondary DNs that are to be alerted, and containing some or all of 
the called party information, such as text for display. In the preferred embodiment, the 
response data packet listing the secondary DNs is provided in a TerminationList of an 
ANSI-41 compatible LocationRequest RETURN RESULT ("LRRR"). In addition, 
depending upon system 300 configuration, as mentioned above, the HLR 320 may also 
include within the response message a conditional answer parameter, to provide this 
service for the flexible alerting session. As disclosed in the related applications, the HLR 
320 may also have obtained routing information for roaming mobile units 230, and if so, 
additional messaging may have occurred between the HLR 320 and the serving MSGs 
315. 

The originating MSG 3 10, utiUzing the data contained in the response data 
packet (the secondary DNs, their corresponding routing parameters, called party 
information, and optionally a conditional answer parameter, included within an LRRR), 
begins processing and routing each outgoing call leg to each secondary DN. If and when 
one or more of these outgoing call legs is conditionally answered, by going off-hook or 
entering a predesignated code such as *SEND, the originating MSG 310 transmits called 
party information to the called party on each of the conditionally answered outgoing call 
leg(s), and maintains an open cormection between the incoming call leg and the 
conditionally answered outgoing call leg(s). During this time, other outgoing call legs 
may be conditionally or unconditionally answered, and any unanswered outgoing call 
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legs may also be released or dropped according to their respective no answer time 
parameters ("NAT"). 

A called party of one of the conditionally answered outgoing call legs, 
having received the called party information, may subsequently decide whether to 
unconditionally answer the call leg or to release the call leg. In addition, any of the 
called parties of the other outgoing call legs may also decide to unconditionally answer 
their respective outgoing call leg. Whichever called party is first to unconditionally 
answer an outgoing call leg, such as by entering a code or pressing the "SEND" button, 
that outgoing call leg is connected to the incoming call leg by the MSG 310, and the other 
remaining outgoing call leg are released or dropped (also by the MSG 310). Gonversely, 
for any conditionally answered outgoing call leg, in the event that the called party does 
not want to unconditionally answer, the called party miy simply go on-hook or press an 
"END" button. The MSG 310 then releases that outgoing call leg, all transparently to the 
calling party. 

In the preferred embodiment, the outgoing call leg is conditionally 
answered by entering a code, such as by pressing the * button followed by the SEND 
button (i.e., *SEND). As mentioned above, other alternatives are available, for instance, 
for utilizing different screening options, such as off-hook providing an unconditional 
answer, *SEND providing a conditional answer, and various positive or negative 
screening alternatives for different alerting groups, such as 3 SEND to provide a 
conditional answer for the user's predefined flexible alerting group number three, or 
2SEND to provide a conditional answer for all of the user's predefined flexible alerting 
groups except number 2. 

Figure 4 is a block diagram illustrating an apparatus embodiment 400 in 
accordance with the present invention. As discussed in greater detail below, the 
apparatus 400 may be included within an MSG (3 10 or 315), or distributed among an 
MSG (3 1 0 or 3 1 5) and HLR 320 of a system 300, or may be included within a switch 205 
or 215, or distributed among a switching center 205 or 215 and database 220 of system 
200. The apparatus 400 includes a network interface 415, a processor 410, and a memory 
420. 
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The network interface 415 is utilized to receive an incoming call leg to a 
pilot DN or primary DN, and to transmit the plurality of outgoing call legs to the 
secondary DNs associated with a primary DN. For example, in system 300, the network 
interface 415 may be couplable to the network 210 (via trunk and signaling lines) for 
transmission and reception of PSTN calls. The network interface 415 may also be 
couplable (via trunk and signaling lines) to a base station (not illustrated) for transmission 
and reception of wireless calls. The network interface 415 may also be utilized to receive 
and transmit messages, such as to receive and transmit a location request or query, and to 
receive and transmit a response message containing a listing of secondary DNs, called 
party information, and a conditional answer parameter (if any). 

The memory 420 is used to store data pertaining to primary DNs, 
associated secondary DNs, any various subgroups of the secondary DNs (such as those 
pertinent to language preferences, etc.), routing parameters, answering parameters, a 
conditional answer parameter, other call placement and routing information, and the call 
progress information of the related inventions. The memory 420 may be a magnetic hard 
drive, an optical storage device, an integrated circuit, or any other type of data storage 
apparatus. The memory 420 also performs such information storage comparable to the 
information storage of the database 220 or HLR 320. 

Continuing to refer to Figure 4, the processor 410 may include a single 
integrated circuit ("IC"), or may include a plurality of integrated circuits or other 
components connected, arranged or grouped together, such as microprocessors, digital 
signal processors ("DSPs"), application specific integrated circuits ("ASICs"), field 
programmable gate arrays ("FPGAs"), associated memory (such as RAM and ROM), and 
other ICs and components. As a consequence, as used herein, the term processor should 
be understood to equivalently mean and include a single processor, or arrangement of 
processors, microprocessors, controllers, or some other grouping of integrated circuits 
which perform the functions discussed above and also discussed in detail below with 
reference to Figure 5, with associated memory, such as microprocessor memory or 
additional RAM, SRAM, DRAM, MRAM, ROM, EPROM or E^PROM. The 
methodology of the invention, as discussed above with reference to Figures 1-3 and as 
discussed below with reference to Figure 5, may be programmed and stored, in the 
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processor 420 with its associated memory and other equivalent components, as a set of 
instructions (or other configuration) for subsequent execution when the processor 410 is 
operative (i.e., powered on and functioning). 

As mentioned above, such an apparatus 400 may be included within, or 
distributed among, an MSG (310 or 315) or HLR 320 of a system 300, or may be 
included within, or distributed among, switching centers 205 or 215 and database 220 of 
system 200. For example, when included within the system 200, the various switching 
centers 205 and 215 may incorporate the database 220; in that event, the apparatus 400 
may be completely included within either the wireline switching center 205 or the 
wireless switching center 215. Also for example, when included within the system 300, 
the apparatus 400 may be distributed among the originating MSG 310 and the HLR 320, 
with the memory 420 incorporated within the HLR 320, with the processor 410 having 
components within the originating MSG 3 10 and the HLR 320, and with the network 
interface 415 incorporated within the MSG 310 (or 3 15). In such a distributed 
embodiment for the system 300, the apparatus 400 would also include corresponding 
ANSI-41 signaling interfaces within the originating MSG 3 10 and the HLR 320, for 
communication of the various requests and responses discussed above. 

Figure 5 is a flow diagram illustrating a method embodiment for providing 
conditional answering in multiple leg telecommunication sessions in accordance with the 
present invention. The method begins, start step 500, with the reception of an incoming 
call leg designating a primary DN, step 505, such as reception by an MSG (3 10 or 3 15) of 
an incoming call leg designating a pilot DN of the ANSI-41 specification. Next, in step 
510, the method determines all of the secondary DNs associated with the primary DN (as 
part of the alerting group) and all related parameters, such as determines whether the 
alerting group (and/or primary DN) is configured for conditional answering, as well as 
determining any timing, routing and/or no answer time parameters (as disclosed in the 
related applications). As indicated above, step 5 10 is usually performed by an HLR 320 
in the preferred embodiment, following a query from the originating MSG 3 10 to the 
HLR 320, such as an ANSI-41 LocationRequest. 

Following step 510, the method determines whether the multiple leg 
telecommunication session is configured for conditional answering, step 515, such as 
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whether the alerting group parameters include a conditional answer parameter. When the 
multiple leg telecommunication session is not configured for conditional answering in 
step 5 1 5, the method proceeds to step 575 and processes the multiple leg 
telecommunication session according to its default or other designated mode, such as the 
default processing mode discussed in greater detail below (with respect to steps 575 
through 605), When the multiple leg telecommunication session is configured for 
conditional answering (step 515) the method proceeds to step 520, and determines or 
obtains any and all called party information for the alerting group. As discussed above, 
this step is preferably performed as several substeps, with corresponding messaging, by 
and between the HLR 320 and MSG 310, with interaction with and input from the calling 
party, such as through responses to prompts or recorded verbal responses. 

Following step 520, the method processes and routes each outgoing call 
leg, of the plurality of outgoing call legs, corresponding to each of the secondary DNs of 
the alerting group, step 525. In the preferred embodiment, such processing also 
preferably utilizes the various timing, routing and no answer time parameters of the 
related applications. The method then monitors each of the outgoing call legs to 
determine whether a call leg has been conditionally answered, step 530. When an 
outgoing call leg has been conditionally answered in step 530, such as by entering a code 
or sequence such as *TALK or #SEND, the method proceeds to step 535 and provides 
called party information to the called party on the conditionally answered outgoing call 
leg. For example, depending upon the configuration of the alerting group specified by 
the subscriber, an MSG 310 will provide called party information such as the primary DN 
called, the total number of outgoing call legs alerted, distinguishing information (such as 
a distinctive identifier of the alerting group), or other information requested from the 
calling party, as discussed above. As discussed above, for a conditionally answered 
outgoing call leg, no connection or communication link is created between the incoming 
call leg and the conditionally answered outgoing call leg. Following step 535, the 
method determines whether the called party of the conditionally answered outgoing call 
leg has terminated (or released) the call, step 540, such as by the called party going on 
hook, pressing an "END" button, or otherwise hanging up the call. When the 
conditionally answered call has been terminated in step 540, the method proceeds to step 
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565 and releases that outgoing call leg. When the conditionally answered outgoing call 
leg has not been released in step 540, or when the outgoing call leg was not conditionally 
answered in step 530, the method proceeds to step 545. 

In step 545, the method determines whether the outgoing call leg was 
unconditionally answered, such as by pressing a button or entering a code (e.g., TALK or 
SEND). When the outgoing call leg has been unconditionally answered in step 545, the 
method (via MSG 310) connects the unconditionally answered outgoing call leg to the 
incoming call leg to form a communication session, step 550. Following this creation of 
a communication session, the method releases all remaining outgoing call legs, step 555, 
and the method may end, return step 610. 

When the outgoing call leg has not been unconditionally answered in step 
545, the method (via MSG 310) determines whether a no answer time period has expired, 
step 560, as disclosed in the related applications. When the no answer time period has 
expired for the (unanswered) outgoing call leg in step 560, that unanswered outgoing call 
leg is released, step 565. When the no answer time period has not expired for the 
(unanswered) outgoing call leg in step 560, and following step 565, the method 
determines whether there are remaining outgoing call legs to be monitored, step 570. 
When there are remaining outgoing call legs to be monitored in step 570, the method 
returns to step 530 and monitors each remaining outgoing call leg (for conditional 
answering, unconditional answering, and/or termination). When there are no remaining 
outgoing call legs to be monitored in step 570, the method also may end, retum step 610. 

As mentioned above, when an alerting group has not been configured for 

conditional answering (as determined in step 515), the method will provide default 

processing for the multiple leg telecommunication session, such as the default processing 

of step 575 through 605. In the preferred embodiment, such default (or regular) 

processing is quite similar to the processing discussed above, but without the additional 

conditional answering features. In step 575, for the default mode, the method also 

processes and routes each outgoing call leg, of the plurality of outgoing call legs, 

corresponding to each of the secondary DNs of the alerting group. In the preferred 

» 

embodiment, such processing also preferably utilizes the various timing, routing and no 
answer time parameters of the related applications. 
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Without providing conditional answering, in step 580, the method 
determines whether the outgoing call leg was answered (Le„ unconditionally answered), 
such as by pressing a button or entering a code {e.g., TALK or SEND). When the 
outgoing call leg has been answered in step 580, the method (via MSG 310) connects the 
answered outgoing call leg to the incoming call leg to form a communication session, 
step 585. iFoUowing this creation of a communication session, the method also releases 
all remaining outgoing call legs, step 590, and the method may end, return step 610. 

When the outgoing call leg has not been answered in step 580, the method 
(via MSG 3 10) also determines whether a no answer time period has expired, step 595, as 
disclosed in the related applications. When the no answer time period has expired for the 
(unanswered) outgoing call leg in step 595, that unanswered outgoing call leg is released, 
step 600. When the no answer time period has not expired for the (unanswered) outgoing 
call leg in step 595, and following step 600, the method also determines whether there are 
remaining outgoing call legs to be monitored, step 605. When there are remaining 
outgoing call legs to be monitored in step 605, the method returns to step 580 and 
monitors each remaining outgoing call leg for answering. When there are no remaining 
outgoing call legs to be monitored in step 605, the method also may end, retum step 610. 

In addition to the methodology illustrated in Figure 5, other equivalent 
variations are available. For example, rather than specifying a single conditional answer 
state or parameter for the entire alerting group as a whole, each secondary DN may be 
configured individually for conditional answering, such as having an individual 
conditional answer parameter. An alerting group would then have a corresponding set of 
conditional answer parameters, with processing and routing of outgoing call legs 
potentially proceeding along both the conditional answering path (steps 515 through 570) 
and the default path (steps 575 through 605) discussed above. A corresponding 
methodology for call processing will be apparent to those of skill in the art. For example, 
for that situation, the method would determine whether the particular secondary DN was 
configured for conditional answering. When not configured for conditional answering, 
the corresponding outgoing call leg would be handled in a default mode, such that when 
answered, the answered outgoing call leg would be connected to the incoming call leg, 
with the release of the remaining unanswered call legs. When the secondary DN is 
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configured for conditional answering, called party information would also be obtained 
and provided on a conditionally answered call leg, with the balance of the call processing 
proceeding as described above. 

Numerous advantages of the present invention may be apparent from the 
above discussion. First, the apparatus, method and system of the present invention both 
allow a called party to conditionally answer an incoming call and provide a called party 
with additional types of information, enabling a significant level of call screening. In the 
preferred embodiment, the additional, called party information includes call routing 
information, call purpose information, and other types of information designated by the 
consumer. For example, the information provided to the called party may include 
responses from the calling party, such as option or menu selections, or may identify 
specific flexible alerting groups, providing the called party with information pertaining to 
the purpose or routing of the call. The various embodiments of the present invention also 
provide an alerted party with the ability to conditionally answer an incoming call and 
receive the additional information, without being connected to the calling party and 
without releasing or dropping other outgoing call legs to other members of the alerting 
group. In addition, the apparatus, method and system of the present invention are user 
friendly, user transparent, and capable of implementation in existing telecommunication 
equipment. 

From the foregoing, it will be observed that numerous variations and 
modifications may be effected without departing fi:om the spirit and scope of the novel 
concept of the invention. It is to be understood that no limitation with respect to the 
specific methods and apparatus illustrated herein is intended or should be inferred. It is, 
of course, intended to cover by the appended claims all such modifications as fall within 
the scope of the claims. 

We claim: 
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